An assessment of the Pigeon Lake walleye population was completed September 22, 2004 using the Fall Walleye Index Netting (FWIN) protocol. Our objectives were to determine walleye stock status, walleye recruitment and to evaluate individual walleye condition and whether hooking injuries were responsible for any poor conditions observed. Six nets were set resulting in a total catch of 236 walleye with a mean catch rate of 39.3 walleyes/net. Due to high population density and poor recruitment, we assessed the walleye population to be of vulnerable status. Only 2 stocked year-classes, 1999 and 1998 were supporting a majority of the population. With low recruitment and close proximity to large city centers, the data clearly suggests that the walleye population needs to be carefully managed.
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• Amanda Warman who cut and mounted walleye fin-rays. Pigeon Lake is experiencing high angling pressure due to its close proximity to two city centers, the population of each center exceeding one million people. It was estimated in 2003 that anglers fished Pigeon Lake for 3.3 hours/hectare, an increase from 1.2 hours/hectare in 1999 (Patterson, 2004) .
Prior to 1963-1964, Pigeon Lake's walleye were found in commercial catches, but subsequently the population died out (Mitchell and Prepas, 1990) . The lake was then restocked with walleye in 1979, 1980, 1982 to 1984, resulting 
METHODS

Study Area
Pigeon Lake is located approximately 60 km southwest of Edmonton, Alberta (Township 46 and 47, Range 1 West of the 5 th Meridian) in the dry mixed wood sub region of boreal mixedwood ( Figure 1 ). This mildly eutrophic lake has a surface area of 9670 hectares (ha), a mean depth of 6.2meters (m), a maximum depth of 9.1m with 46 000m of shoreline (Mitchell and Prepas, 1990 ).
Pigeon Lake is located in the Battle River drainage zone receiving water from several intermittent streams that drain the western and northwestern portions of the drainage basin. The outlet is Pigeon Lake Creek, which flows from the south end of the lake in a southeasterly direction to the Battle River (Mitchell and Prepas, 1990 (Mitchell and Prepas, 1990) .
Survey Methods
Pigeon Lake was surveyed according to the 2000 FWIN protocol developed by the Ontario Ministry of Natural Resources (Morgan, 2000) . The standard FWIN net measures 109.8m 2 (61.0m long by 1.8m deep) consisting of eight ascending panels of mesh sizes: 25mm, 38mm, 51 mm, 64 mm, 76mm, 102mm, 127mm, and 152mm with no spacers.
To distribute nets spatially, the lake was divided into 1000m 2 non-overlapping quadrants using a 1:50 000 Universal Transverse Mercator Grid (Alberta Government Geographical
Information System database 2004, Figure 2 ). Each quadrant was numbered sequentially and divided into four 0.25km 2 sub-quadrants. Sub-quadrants were labeled clockwise, A, B, C, and D. With the use of a bathymetric map of Pigeon Lake, a second stratum, depth, divided netting effort between shallow strata (2-5m) and deep strata (5-15m). Sampling effort was allocated in proportion to the area within each stratum (shallow and deep).
Sites were randomly selected using the "RANDBETWEEN" function in Microsoft Excel without replacement.
Each of these predetermined sampling sites was loaded into a GPS unit, using the center of each sub-quadrant as the target site. If the required depth was not found within 250m of the target site, a new location was chosen. If the sampling site fell within 500m of a nearby sampled site, a new location was chosen.
A total of six FWIN nets were set, two within the shallow stratum and four within the deep stratum. Each FWIN net was set perpendicular to shore for approximately 24 hrs avoiding steep lake-bottom gradient drop-offs and heavy vegetated aquatic areas.
The catch from each panel were bagged separately. On a corresponding tag, the grid number and mesh size were recorded and enclosed within each bag. Walleye, northern pike, lake whitefish, and yellow perch were sampled. To assess condition, walleyes and northern pike were subjectively inspected for condition and hooking injury. Each walleye and northern pike in this study was assigned a number based on the following two parameters:
i) Condition factor: 1 = unusually fat, 2 = normal, 3 = unusually skinny.
ii) Hooking injury: 0 = no injuries, 1 = mouth/mandible injury, 2 = eye injury, 3 = internal injury (i.e., gills hanging loose, hooks in body, etc.).
Using these criteria, a walleye that was unusually skinny that had a hook in its stomach was coded 3.3.
Ageing structures were collected from each species (walleye -left pelvic fin and operculum, northern pike -left pelvic fin and cleithrum, lake whitefish -scales, yellow perch -anal fin-rays). Each fish was measured for fork length (mm), total length (mm), and weight (g).
Sex and maturity were determined by an internal examination. Fish were determined as mature if their gonads were deemed developed enough to spawn in the next spawning season. Female walleyes that were determined as non-spawning females (NSF) displayed mature gonadal development (had probably spawned previously), but lacked developing eggs and would not spawn during the next spawning season.
Walleye ages were determined by a slightly modified method to that described by Shallow Set (2 -5m) Deep Set (> 5m)
RESULTS AND DISCUSSION
Water Temperatures and Netting Effort
The FWIN surveys began on September 20, 2004 and concluded on September 22, 2004 during which water temperatures were at a constant 10ºC (Appendix 1). The mean soak time was 22.5 hours per net with a range of 21.5 to 23.6 hours.
Catch Results
The FWIN catch during 2004 totaled 325 fish representing 7 species with a mean catch of 54.2 fish/net (Appendix 1). The two deep sets caught 93 fish (46.5 fish/net); the four shallow sets caught 232 fish (58.0 fish/net). Walleye were the most frequently caught species (n = 236, 72.6%), followed by lake whitefish (n = 69, 21.2%), northern pike (n = 12, 3.7%), yellow perch (n = 3, 0.9%), spottail shiner (n = 3, 0.9%), and troutperch (n = 2, 0.6%).
Walleye Catch per Unit Effort
Catch per unit effort (CUE) is a measure (number or weight) of species relative abundance, captured over a period of time. CUE metrics were calculated from random samples that provide an unbiased measure of relative abundance. 
Fork Length Frequency Distribution 2003-2004
The 2004 
Age-Class Stability
In 2004, the age structure of Pigeon Lake walleye showed a diminished representation of the 7 to 9 year-classes, and an improved representation of the 0 to 4 year-classes from 2003 ( Figure 5 ). In 2004, walleye were generally missing from age 8 and up, but there was a slight improvement in walleye recruitment from the previous year.
Age-at-Maturity 2003 -2004
In 2004, the overall sex ratio in the FWIN catches was 1.54 females: males. 80% percent of the male population was sexually mature by age 5 and completely mature by age 6 (Figure 6 ). In 2004, 98% of female walleye were sexually mature by age 7 and completely mature by age 8 (Figure 7 ). Walleye populations with sexually mature females at ages 6 -7 and sexually mature males by ages 5 -7 are an indicator of a vulnerable fishery in Alberta (Citation, Table 1 ).
Length-at-Age
In 2004, the growth of male walleye was more rapid than female walleye to age 3.
Beyond age 4 the female walleye began to outpace the males (Figure 10 ). By age 7, nearly all male and female walleye reached 50cm total length.
Catch Rate Comparison
The weighted FWIN catch rate for Pigeon Lake in 2004 (38.3 walleyes/net) was 12% 
Walleye Condition Factor and Hooking Injuries, Pigeon Lake, 2004
There have been reports from local anglers that many walleyes have been repetitively caught. Anglers have noted external injuries due to hooking damage, such as damaged eyes, gills and mouths. Anglers' perceptions are that the physical conditions of these walleyes are declining, perhaps due to repetitive hooking.
Walleyes were visually inspected, internally (mouth, gills, and alimentary canal) and externally (eyes, mouth and body) for hooking injuries. Four walleyes showed signs of hooking injuries (Appendix 4). Two mature female walleyes and one mature male had external hooking damage. One mature female was missing the left corner of her maxilla (healed), and was slightly below average weight (Figure 11 ). The second mature female had hooking damage to the upper right maxilla (healing), and although classified as a NSF (non-spawning female), was slightly above average weight. The third fish, a mature male walleye had hooking damage to its left mandible and was below overall average weight for its length. The forth walleye was a mature female with a gold jig head in its stomach. This female was considerably below overall average weight for its length.
Walleyes were visually inspected for their overall size (fat-normal-skinny) (Appendix 4).
Eight walleyes were classified and recorded as 'unusually fat'. None of these walleyes had any external or internal physical injuries. Seven of these walleyes were above overall average weight based on a 'normal weight' logarithmic line (line-of-best-fit).
Two mature male walleyes were classified and recorded as 'unusually skinny'; these two walleyes had no associated physical trauma. The following von Bertalanffy growth equation was used: Lt = L ∞ (1 -e -k (t-t0) ).
where:
L ∞ = maximum theoretical length (fork length infinity) that can be obtained; k = growth coefficient; t = time of age in years; t 0 = is the time in years when length would theoretically be equal to zero and; e = exponent for natural logarithms.
L ∞ , t0, and k were calculated using the Fishery Analysis and Simulation Tools ver. 2.1 (Slipke and Maceina, 2001 ). The length-at-age data were fitted to the growth model by applying the equation independently to each sample.
Walleye Ageing Considerations
Approximately 18.5 million walleyes have been stocked in Pigeon Lake over a period of 6 years from 1994-1999 (Figure 14 ). There were two sizes of stocked walleyes, fry and fingerlings and of different stock genetics (Appendix 5). These walleyes were planted into Pigeon Lake at different times of the spring and summer. Pond-reared walleyes develop a stress-induced mark in the otolith microzonation during pond removal and transport. As this mark occurs on a known day, it can be used to discriminate between stocked and native individuals (Casselman, 1995) .
Calcified structures may not always form a complete growth sequence through the life of the fish; false checks can be laid down; or annuli can overlie each other -especially in older fish at the margin -making interpretation difficult (Campana, 2001 ). In such cases, it is recommended that several readings should be made to increase the precision of the Age ( 04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03  04  03 
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